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static int FSM position'. 

static int Regl, Reg2, Reg3, Reg4, Reg5 ; 

if ( rest = = 1 ) ( 

FSM position = 0; 

return (0) ; 
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13 
} 

switch (FSM position) { 
case 0: 

Regl = a; Reg2 - b; Reg3 - Regl + Reg2; 

FSM position = I ; 

break; 
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case 1 : 

Reg4 = c; Reg5 = d; Reg2 
FSM pos it ion = 2 ; 
break; 

case 2: 

Reg5 = a; Reg3 + Reg2 ; 
FSM position = 3; 
break; 

case3 : 

X = Reg5; 

FSM position = 0; 

break; 

[0042] Casell^n^l (DXr s/T'fc: — & 
U C a s e 2 \t? P y ? 2<D^J- — g[ U Ca 

51:^^^!^ i/^^i-s^i^nteffl 

u^/u-fsid^ g| 4 tc^^ixsryu'^ y X Affile: J; 6 

entity FF is 
port( 

Reset : i n 
Data : in 
CI ock : i n 
Q :out 

); 

end FF; 
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architecture A of FF is 

beg i n 

process (Reset, Clock) 
begin 

if (Reset- 1' )then 

Q <= ' 0' ; 
e I s i f (C I ock' event) then 
if (Clock- 1 T )then 

0 <= Data; 
els if(Clock='X') then 

Q <= ' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX' ; 
end if; 
end if; 
end process ; 
end A; 

[0 0 4 5 ] RT/N- H ^^712^3 : [» 3 ] 

ent i ty MUX i s 

port( 

A :in stdu I og i cvector (31 downto 0); 
B :in std_u I og i c_vector (31 downto 0); 
Se I : i n std_ulog ic; 

Out :out std_ulogic_vector (31 downto 0) 

).; 

end MUX; 

architecture A of MUX is 
beg i n 

process (A, B, Se I) 
begi n 

i f (Se I =' 0')then 

Out <= A; 
elsif (Sel=' 1')then 

Out <= B; 
else 

Out <= ' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX' ; 
end if ; 
end process; 
end A; 

[0 0 4 6] RT^-K!>x7|at4 : [»4] 



(10) 
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entity MUX3 is 
port ( 
A : i n 
B :in 
C : in 
Se I : i n 



stdu logic vector (31 downto 0) 
stdjjlogic_vector (31 downto 0) 
std u log i c vector (31 downto 0) 
std_ulogic_vector (1 downto 0) ; 



Out .out std u log i c vector (31 downto 0) 



) 



end MUX3; 

[0 0 4 7 ] RT/^F^7H5i5 : [ft 5 1 

architecture A of MUX3 is 

beg i n 

process (A, B, C, Sel) 
begin 

if (Sel=' 00' )then 

Out <= A; 
elsif (Sel=' 01' )then 

Out <= B; 
elsif (se l~' 1 0' ) then 

Out <= C; 
e I se 

Out <= ' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX' ; 
end i f ; 
end process; 
end A; 



[0 0 4 8 ] R T /v 



entity ADDER is 
port ( 
A 
B 

Out 

) : 

end ADDER; 



me] 



in std_u I og i cvector (31 downto 0) ; 
in std_u log i c_vector (31 downto 0) ; 
out stdu I og i c_vector (31 downto 0) 



[0 0 4 9 ] RTa- K£^rSai$7 : 7 ] 



» 
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architecture A of ADDER is 

begin 

Out <" A +■ B; 

end A; 

entity DATAPATH is 
port ( 

a :in std_u logic_vector (31 downto 0); 
b :in std_u log i c vector (31 downto 0); 
c :in std_ulogic_vector (31 downto 0) ; 
d :in std u logic vector (31 downto 0) ; 
Clock: in std_u logic; 
Reset : in stdu logic; 

X :out std_ulogic_vector (31 downto 0) 

); 

end DATAPATH; 

[0 0 5 0] RT/n-H'^7M8 : 20 [f 8] 

architecture A of DATAPATH is 

component FF 

port ( 

Reset : in std_ulogic; 

Data : in std_u I og ic vector (31 downto 0) ; 

Clock :in stdulogic; 

Q :out std_u I og ic_vector (31 downto 0) 

) ; 

end component ; 

[0051] RTa-K?x7EI9 ; [ft 9 ] 

component MUX 

port ( 

A :in std ja I og i cvector (31 downto 0); 

B : i n std_u I og i c_vector (31 downto 0) ; 

Se I : i n std_u I og i c ; 

Out :out std_ulogic_vector (31 downto 0) 

) ; 

end component ; 

[0 0 5 2 I RT/n- K^TgaaU 0 : [ft 1 0 I 
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component MUX3 

port ( 

A :in stdu log i cvector (31 downto 0); 

B :in std_u log i c_vector (31 downto 0); 

C :in std u I og i c vector (31 downto 0); 

Sel :in std_ulogic_vector (1 downto 0): 

Out :out std_ulogic_vector (31 downto 0) 

): 

end component ; 

[0 0 5 3 ] RT^-K^/fEIl 1 ; [111] 

component ADDER 

port ( 

A :in stdu I og i cvector (31 downto 0); 
B :in std_ulogic_vector (31 downto 0); 
Out :out std ulogic vector (31 downto 0) 

): 

end component ; 

[0 0 5 4] RT/n~ K^TtSi£l 2 : 

mi 2} 

component CONTOROLLER 
port ( 

C I ock : i n stdu logic; 

Sell :out std_ulogic; 

Sel 2 out stdu logic; 

Sel 3 .out stdu logic; 

Sel 4 :out stdu logic; 

Sel 5 :out stdu logic; 

Sel 6 :out stdu logic; 

Sel 7 :out std_u logic; 

Sel 8 :out std u logic; 

Sel 9 :out stdu logic; 

) ; 

end component: 



[0 0 5 5 ] R T - /N — F ' £^Ttaj$ 1 3 : 
[|13| 



4 
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s igna 
s igna 
s igna 
s igna 
s igna 
s igna 
— MUX 
s igna 
s i gna 
s i gna 
s igna 
s igna 
s igna 
s i gna 
s igna 
— MUX 
s igna 
s i gna 
s igna 
s i gna 
s igna 
s i gna 
s igna 



s i gna 
s igna 
s i gna 



a_out :std 
b out :std 
c_out :std 
d out :std 
t1_out :std 
x_out :std 
select inputs 
amuxse I : std 
b_muxsel :std 
c jnuxse I :std 
djiuxse I : std_ 
tlmuxse I : std 
add_i n1_muxse I 
add i n2_muxse I 
x_muxsel :std 
outputs 
a_jnuxout :std_ 
bmuxout :std 
c_muxout :std 
dmuxout :std 
tlmuxout :std_ 
add_i nl jnuxout 
add_i n2_muxout 
x muxout : std 



s i gna 
— operator in/out 
add i n1 
add_in2 
add out 



std 
std 
std 



, [0 0 5 6 ] RT/^ KC>^TfEi$ 1 4 ; 



u logic__vector (31 downto 0) 

ulogic vector (31 downto 0) 

ulogic_vector (31 downto 0) 

u logic vector (31 downto 0) 

u logic_vector (31 downto 0) 

u logic vector (31 downto 0) 



u I og i c ; 

ulogic_vector (1 downto 0); 
u I og i c ; 
u I og i c ; 
u logic; 

std_ulogic_vector (1 downto 0); 
std u log ic vector (1 downto 0); 
u I og i c ; 

_ulogic_vector (31 downto 0) 
u I og i c_vector (31 downto 0) 
_ulogic_vector (31 downto 0) 
u log i c vector (31 downto 0) 
ulogic_vector (31 downto 0); 
std_u I og ic_vector (31 downto 0) ; 
std_ulogic_vector (31 downto 0) ; 
u log i c_vector (31 downto 0); 



u I og i c_vector (31 downto 0) 

ulogic_vector (31 downto 0) 

u log i c vector (31 downto 0) 

[i&i 4] 
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beg t n 

X <= x out ; 



<#M 20. 0 1-109788 
26 



L_a_reg :FF port map (Reset, a_muxout. Clock, a_out) ; 
L_b_t2_reg :FF port map(Reset, b_muxout, Clock, b_out) ; 



L_c_reg 
Ldreg 
L_t1_reg 
L_x_reg 



FF port rnap(Reset, c_muxout. Clock. c_out) ; 

FF port map(Reset, d muxout, Clock, d out) ; 

FF port map(Reset, t1_muxout. Clock, c_out) ; 

FF port map (Reset, x muxout. Clock, x out) ; 



L_ 


a 


mux 


MUX port map (a, a_out, amuxse 1 , 


ajnuxout) ; 


L_ 


_b_ 


mux 


MUX3 port map(b. b_out. add_out. 


b_muxse I , b_muxout) ; 


L. 


c_ 


mux 


MUX port map (c, c out, c_ muxse 1 , 


c_muxout) ; 


L_ 


_d_ 


mux 


:MUX port map(d, d_out, d_muxsel. 


djnuxout) ; 


L_ 


_t1 


_mux : 


:MUX port map(add_out, tlout, t1 


muxse I , t1 muxout) ; 


L_ 


_x_ 


mux 


:MUX port map(x. x_out, x_muxse I , 


xjnuxout) ; 



L_add_i n1_mux :MUX3 port map ( 

a out, c_out, tl out, add_i nl muxse I , add inl) ; 
L_add in2_mux :MUX3 port map ( 

bout, dout, t2_out, addi n2_muxse I , add_in2) ; 



Ladder : ADDER port map (add 
end A; 

[ 0 0 5 7] Z.<D£ 0 fttaiEfcltt, ay hD-7(CSt 
SM-€r<^*(©Eiatta dd e r \z ± hM%\zm^ 5f£5$ 
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*tJRffi«*F SM/D ataPath^33 tcFnlt^fo 

^tiSt^y-^ ^ r f i l ei. c "Ctf^tf* 
4ffir'fc§r:^^^6 Uf^sn) 0 z<dx 

4) . 



_in1, add _in2, add_out) ; 

. [ 0 0 5 9 ] m l 2 13, T/u^y X^is^ r 

7 P S2 1) , GUInyh0^l4 1li aft^tft* 
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RAtf\^- feft^fffi?) fc&^T, — K/^y y* fc^/i" 
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^ p y y* 
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[14] 



1 : i rrt DataPath (i nt a, b, c, d) 
2:( 

3: X=(a+b); 

4 : X= (c+d) +X ; 

5: return (X) ; 

6:} 
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